Background and Purpose: The relative frequency of computed tomographic evidence of old cerebral infarctions without prior history of stroke, and their effect on short-and long-term outcome of patients with first-ever ischemic stroke, are currently unknown. Silent infarctions may relate to specific risk factors and may influence the rate of survival free of handicap.
Silent Brain Infarctions in Patients
With First-Ever Stroke
It is not unusual to find computed tomographic (CT) evidence of previous asymptomatic brain infarction(s) in patients who present with a first-ever-ina-lifetime stroke. Interest in these lesions is growing because of suggestions of a worse prognosis, perhaps related to the development of multi-infarct dementia. However, very few studies have addressed the topic in terms of the frequency and characteristics of these silent lesions in the whole population of stroke patients. The National Institute of Neurological and Communicative Disorders and Stroke Stroke Data Bank (SDB)' was a hospital-based study. Although this allowed a careful and From Clinica Neurologica, Perugia University Hospital (S.R., M.G.C., E.R.), Dipartimento di Igiene, Perugia University (F.L.R.), and Servizio di Neuroradiologia, Perugia University detailed study of each patient, it introduced a bias2 because both very mild and very severe cases might have been overlooked. The Framingham Study3 was population based, but the cohort was selected by age at entry and not all the possible stroke cases in a given period were included in the retrospective review. Therefore, data from community-based, prospective studies on stroke incidence should be examined for a more exact estimate of the prevalence of Results of the univariate analysis on risk factors are shown in Table 1 . Only male sex and the presence of ECG changes (judged by the consultant cardiologist as due to ischemia) were significantly related to the presence of a silent infarction. However, smoking habit and hypertension showed an interesting trend, with the lower limit of the 95% CI of the OR greater than 0.9. Interestingly, a history of previous transient ischemic attacks (TIAs) did not appear to be significantly related to the presence of a silent infarction; furthermore, in three of 14 patients with TIAs in the multiple lesions group no lesion was possibly related to the TIA. Multivariate analysis (multiple logistic regression) was performed, including in the model all the risk factors but one; due to the small number of patients who had a Doppler examination, this variable was not included. Results are shown in Table 2 . In addition to male sex and ischemic ECG changes, hypertension was also Results of CT scans in cerebral ischemia can vary according to the interval from the stroke to the CT examination; differing intervals might explain differing results. A silent infarction occurring shortly before a symptomatic one would be hidden by the "fogging effect" in an early CT scan but visible in a scan performed a few weeks later. However, a comparison cannot be made because the median intervals were not reported in the American studies.
The type of CT machine can also play a role, more modern devices being more sensitive. Had we used magnetic resonance imaging (MRI), silent infarction would probably have been even more frequent. The only MRI study of silent infarction was performed in 246 normal adults, 13% of whom had silent "lacunar" lesions.10
A large hypodense lesion involving the whole territory of the middle cerebral artery caused by a clinically detectable stroke can mask an old, small, silent infarction. If the admission of more severe cases, and thus the percentage of large lesions, is higher in some studies, comparisons in terms of silent lesions might be biased. Because the frequency of such large lesions in the other studies cannot be analyzed, we examined the percentage of normal CT scans, which is similar in the Framingham Study (32%; 95% CI, 24%-41%), the SDB (37%; 95% CI, 34%-39%), and SEPIVAC (38%; 95% CI, 31%-44%), leading to the assumption that the number of large lesions does not differ greatly.
Organizational differences (including centralized review of CT scans) may explain the varying results between our study and the two American studies. However, recent data suggest a frequency of silent infarction of 35% in patients with first stroke admitted to a single hospital"; hence, we cannot advocate the study design (community-based versus hospital-based) as the only reason for the difference in results.
Different risk factors may contribute to the variation of silent infarction prevalence in different studies. Our patients were older than those in the SDB; we found no age difference between the single lesion and multiple lesions groups, but, like others,10 we found a higher prevalence of silent infarction in men. The presence of ischemic changes on an ECG was a strong predictor of silent brain infarction in both univariate and multivariate analyses; this fact can be easily explained by the consideration that coronary atherosclerosis is closely related to both extracranial and intracranial artery disease. Hypertension became significantly related to the presence of silent infarction only in the multivariate analysis; in the Framingham Study hypertension was not considered significant, yet there was an excess of 3.7% of hypertension in patients with silent infarction. Interestingly, TIAs are consistently unrelated to the presence of silent infarction.
Hospital-based series12-14 have suggested a higher prevalence of silent brain infarction in patients with AF than in patients in sinus rhythm. We could not confirm the role of AF, nor could another community-based study in Denmark. '5 We therefore suggest that a selection bias is probably present in hospital-based series (i.e., age, severity of stroke, more men).
We could perform a Doppler study in only 56% of our patients, not chosen at random; more severe cases, older patients, and those who were treated at home were less likely to have the test. Therefore, we cannot draw any firm conclusions on the role of carotid artery disease in determining silent brain infarction, as suggested by several papers. '6-19 We found no influence of silent infarction on shortand long-term outcome. This is in agreement with data from the SDB' and a community-based TIA study,20 but not with data from a hospital-based series.21 Cognitive evaluation was not performed, yet handicap at 12 months reveals no evidence of a higher frequency of very severe, disabling, multi-infarct dementia in the multiple lesions group; however, a 1-year follow-up is probably too short to study this problem.22
Appendix

Definitions of Risk Factors
Hypertension. One of the following: 1) current treatment with antihypertensive drugs, and 2) diastolic blood pressure of >95 mm Hg and/or systolic blood pressure of >180 mm Hg in two different recordings either before the stroke or at least 1 week after the stroke.
History 
